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The goal of this research program was to develop improved methods for chemical peptide 
and protein synthesis, and to apply these methods to the total synthesis of small proteins 
(<80 amino acids) & integral membrane proteins.  
 
Over the four years of this research program, several novel chemical protein synthesis 
methods were developed: 
• ‘One pot’ native chemical ligation, for the facilitated synthesis of small proteins 
•  His6-tag assisted chemical protein synthesis 
•  An improved catalyst for native chemical ligation, ‘MPAA’ 
• ‘Kinetically controlled ligation’, for the fully convergent chemical synthesis of 
larger proteins 
• ‘Solid phase chemical ligation’ for the polymer-supported synthesis of small 
protein molecules 
•  Selecitve desulfurization of Cys in the presence of Cys(Acm) 
 
These improved chemical synthesis methods were prototyped on a series of chemical 
protein syntheses that included: 
• total synthesis of protein diastereomers (D-amino acid containing L-proteins) 
• elucidation of the energetics of C- helix capping in ubiquitin 
• a photocleavable analog of yeast alpha-factor 
• total synthesis and high resolution Xray structures of enzymes 
• potassium channel accessory protein 
 
The novel methods and resulting syntheses are described in a series of published 
scientific papers acknowledging  support from the DOE GTL-Genomics research 
program 
.  
Publications 
Twenty (20) primary refereed publications in top-tier scientific journals, including two 
journal covers, resulted from this research program (see Appendix). 
 
Intellectual Property 
One comprehensive patent filing resulted from this research program (see Appendix). 
Support by the DOE was acknowledged. 
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